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Le brevet special de mddieament principal 
L402 M du 11 aout 1961 a pour objel des amidines 
de la s^rie des 5-diben2o[b, e] [1,4] diazepines et des 
5-diben2o[b, f] [l,4]-thiazepines substitues basique- 
ment, repondant a ia formule I : 

Rav /Rs 




(I) 



ainsi que leurs sels d'addition avec acides et ieurs 
ddriv^s d'ammonium quaternaires. Dans la for- 
mule I, Z designe un atome de soufre, un groupe- 
ment sulfoxyde (-SO-) ou un groupement amino 
ayant pour formule -(N-Ri)- dans laquelle Ri est, 
entre autres, soit de rhydrogfene, soit un groupe- 
ment alcoyle ou alkenyle avec 1 a 5 atomes de C. 
R2 et R3, qui sont identiques ou differents, d6signent 
de rhydrogene, des radicaux aryie ou aralkyle, 
qui peuvent comporter des substituants de la 
meme nature que R4; des restes alkenyle ou alcoyle 
avec 1 a 5 atomes de C qui, le cas 6cheant, peuvent 
former en commun un noyau qui peut contenir 
comme autres atonmes h^tero du 0, S, ou N, le N 
portant, de son c5t^, de Thydrogene ou un radical 
alcoyle, hydroxyalcoyle ou alcoxyalcoyle ; ou, finale- 
ment, des groupements amino ou amino-alcoyle 
qui peuvent etre alcoyles. R4 et R5 sont idenliqucs 
ou differents et d6signent de I'hydrogene, des 
atomes d'halogenes, des radicaux hydroxy, des 
radicaux alcoyle, alcoxy ou alcoylmercapto contenant 



1 a 3 atomes de C, ou des groupements irifluoro- 

methyle. Les bases, les sels d'addition et les derives 
d'ammonium quaternaires mentionnes peuvent etre 
utilises comme substances actives dans des medi- 
caments. 

Or, ii a ete ddcouvert que les composes selon 
formule I, substitues en position 2 ou 8, ou leurs 
sels d'addition avec acides et leurs derives d'ammo- 
nium quaternaires, presentent des proprietes phar- 
macologiques particulierement favorables. 

Par cons6quent, la presente invention a pour 
objet des amidines de la serie des 5-dibenzo[b, e] 
[1,4] diazepines et des 5-dibenzo [b, f][l,4] thiaze- 
pines, substitu6s en position 2 ou 8> qui r^pondent 
a la formule II ; 




(") 



dans laquelle Z, R2 et R3 ont les significations sus- 
indiquees et dans laquelle Tun des deux restes R4 
et R5 est de I'hydrogene, Tautre un atome d'halo- 
gene, un radical hydroxy, un groupement trifluoro- 
methyle, ou un radical alcoyle, alcoxy ou alcoyl- 
mercapto contenant 1 a 3 atomes de C, ainsi que 
des sels d'addition avec acides et des derives 
d'ammonium quaternaires de ces bases. 

Conformement a la methode decrite dans le 
brevet special de medicament principal, on obtient 
ces composes en soumeltant un derive d'uree 
repondant a la formule III : 



65 2191 0 73 855 3 



Prix du fascicule : 2 francs 
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(HI) 



dans laquelle Z, R2, R3, R4 et R5 ont la meme 
signification que dans la formule II, excepte que Ri 
ne peut pas etre de Thydrogene, a des conditions 
deshydratantes/par'-exemple a Inaction, pendant 
plusieurs heures, de d^shydratants tels que ie 
dichlorure - de^. zinc, le chlorure d'aluminiutn, le 
tetracWonire d'e^aiii, I'acide phosphorique et d'au- 
Ires, le cas echeant en presence d*un soivant inerte 
ayant un point d' ebullition approprie» tel que le 
benzene, le tolufene, etc.^ mais de pr^f6rence par 
chauffage avec de Toxychlorure de phosphore. 
Les produits dans lesquels Ri est de l*hydrog^ne 
s'obtiennent par ce proc^d^ en parlant de composes 
correspondants, contenant en position 5 un groupe- 
ment protecteur dissociable, par exemple un radical 
acyle, qui est dissocie apres que le noyau a ete 
ferm6. On obtient les produits dans lesquels Z 
signifie un groupement sutfoxyde, en oxydant de 
la maniere connue un derive correspondant de la 
thiaz^pine. 

Les bases selon la formule II sont jaunes, elles 

peuvent 8tre cristaliis^es dans de nombreiix cas 

ou sont sans cela distiiiables sous un vide 61eve 

sans se decomposer. Elles poss^dent, hen que par 

t 
I 

la pr&ence du groupement amidine (— N= C — N :^ ) 
et abstraction faite des autres atomes d'azote basique 
qui existent . parfois, une basicite suffisante pour 
former avec des acides inorganiques et organiques^ 
par exemple de Tacide chlorhydrique, bromhy- 
drique, sulfurique, nitrique, phosphorique, acetique, 
oxalique, malonique, succinique, mal^ique, malique, 
tartrique, toluene sulfonique et autres acides ana- 
logues, des sels d'addition stables dans I'eau, et 
les produits peuvent egalement etre utilises sous 
cette forme. 

Pour obtenir les derives d'ammonium quater- 
naires des composes selon la formule II, on peut 
partir ou bien des composes selon la formule III 
qui comportent d^ja des atomes d'azote quater^ 
naire, ou bien on peut quatemiser ult^rieuremenl 
apr^s la formation des bases II de la maniere connue 
les atomes d'azote susceptibles d'etre quaternises, 
par exemple par traitement avec 1 ou 2 equivalents 
molaires d'un sulfate de dialcoyle, d'un halogenure 
d'alcoyie ou d'un sulfonate d'alcoyie. II s'entend 
que Tatome d'azote en Cn ne se iaisse quatemiser 
qu*apr^s la fermeture du noyau. 

Les mati^res initiales selon la formule III peuvent 
etre obtenues par des m6thodes connues, par 



exemple par reaction de o-amino-diphenylaraines 0 
de o-amino-diphenylsulfures avec du cyanate c 
potassium, du phosgene ou du carbamate de chlor 
avec traitement subsequent par une amine ayai 
pour formule R2-NH-R3. 

Les bases, sels et derives d*ammonium quate 
naires oblenus de ia maniere d^crite sont d< 
composes nouveaux qui peuvent etre utilises comn 
substances actives dans des medicaments ou comn 
produits intermediaires servant a la preparatic 
de tels composes. Ces produits entrent en cons 
deration en parti culier comme agents chimioth 
rapeutiques .bactericides, fongicides et antiparaj 
laires, de plus comme analgesiques, antihistatt 
niques, antiallergiques, sedatifs, adrenolytiques 
neuropl^giques. Certains d*entre eux conviennei 
au traitement d'etats psychotiques. L'administratic 
a lieu surtout sous la forme de poudres, comprime 
capsules, solutions pour injection, et suppositoire 
en utilisant les excipients usuels. 

Par exemple, la 2*chioro-ll-(4'-methyl)pipera2in 
S-dibenzo [b, f] [1, 4] thiazepine, obtenue selc 
Texemple 1 ci-apres, montre dans Tessai ch- 
I'animal les proprietes d'un neuroleptique aya: 
une action fortement sedative de la motilit6» aio 
que des effets cataleptiques et antagqnistes a T^gai 
de Tapomorphine. L'action sedative de la motili 
fut determinee sur des lots de 10 animaux, d'ui 
part a Taide de Tenregistrement de Tactivit^ motri 
des souris selon la m6thode de Caviezel et Baillc 
(Pharm. Acta Helv. 33, 469 [1958]), d'autre pa 
d'apres ie texte de !'« open-field » chez le rat sel( 
la methode de Janssen et coll. (Psychopharmacoiog 
i, 389 [I960]). Dans le tableau ci-aprfes, la vale* 
moyenne calcul^e selon ces donnees est compar 
aux valeurs correspondantes obtenues avec d 
neuroleptiques connus. Le tableau indique en out 
les valeurs comparatives de ia toxicity aigue ch 
ia souris ainsi que de TaGlion cataleptique. Cet 
derniere fut d6terminee chez le rat, apres lui avc 
injecte par voie sous-cutan^e diverses quantit 
de substances; a diff^rents intervalles, on prei 
les rats par les pattes ant^rieures et les pose s 
une colonne de 7 cm de hauteur : on mesure ale 
le temps pendant lequel ils restent dans cette sitf 
tion. Les chifires indiques dans ie tableau I corn 
pondent aux quantites de substance qui, cei 
quatre-vingt minutes apres avoir ete injecte< 
produisent chez 10 animaux une duree d'immobiL 
moyenne de trente secondes. 

(Voir tableau I, page suivante) 

Exemple L — On fait bouillir au reflux, penda 
trois heures, 12,4 g de 2-(4"-methyl)piperazii 
carbamido-4'-chloro*diphenyl5ulfure avec 60 : 
d'oxychlorure de phosphore et 10 gouttes 
dimethyl*formamide. Au residu sec qu'on obtie 
en.concentrant le melange r^actionnel dans Ie vi( 
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Tableau I 



Substance 


Toxicilc 

DL 
50 souris 


Aclivitd 
motrice 
DE 50 % 


Test 
de r«open-ficid» 
DE 50 % 


Calalopsie 
DE 30 9 




tng/kg per os 


wg/kg per OS 




mg/kg s.c. 


2-chIoro-ll-(4'-m6thyl)-pip6ra2mo-5-diben20-[b, fj [1,4] 


270 


0,6 


0,33 


0.72 


tbiaz6pine. 












125 


0,3 


3,4 


0,23 




120 


1>0 


>-5,0 


0,24 




135 


3,5 


4,9 


3,8 



on ajoute de I'eau glac6e et de la solution concentree 
d'ammoniac. La substance solide qui precipite 
est reprise dans de Tether. On lave ia solution 
6theree avec de I'eau et, afin de separer les fractions 
fortement basiques, on dpuise totalement, par de 
l*acide ac^tique dilue. On clarifie Textrait ac6tique 
par du charbon et I'alcalinise par de la solution 
concentree d'ammoniac. La base precipitee est 
reprise dans de l'6ther. On lave la solution eth6r6e 
avec de I'eau, la seche sur du sulfate de sodium 
et la condense. Apres avoir clarifi6 par de I'alumine, 
cristaHis6 et recristaHis6 dans de l'6ther/6ther de 



petrole, on obtient 5,1 g (43 % du rendement 
theorique) de 2-chloro-ll-(4'-methyl)pipera2ino-5- 
dibenzo[b,f] [1,4] thiaz6pine, sous la forme de oris- 
taux jaune pSle ayant un point de fusion de 118 
a 120 oa 

D'une maniere analogue a celle de I'exemple 1, 
on obtient a partir de matieres initisdes convenaWes 
les produits indiques dans le tableau II ci-apres. 
Dans ce tableau, on designe par Z, R2, R3, R4 et R5 
les restes correspondants dans la formuie IL Dane 
la derniere colonne du tableau II, Ac designe de 
Tac^tone, E de Tdther et P<4 de r6ther de p6trole. 



Tableau II 



Exemple 


Z 


R.) ou R& 


yR.2 


Point de fusion de la base 


2 




8-CH3 




151 a 153 (A partir de Ac/P6). 




3 


\/ 


O-CF3 


-N^ ^N-CH3 


-(a) 




4 








•■ . . , 

166 i 167 oC (4 partir de Ac/P6). 




5 




8-OCH3 




116 k 118 oC {k partir de Ac/P6). 




6 


\^ 

1 

CH3 


8~CF3 


-N^ ^N~CH3 


184 a 185 (a partir de E/P6). 




7 


\^ 

1 

H 


8-a 


-0 


169 a 170 (a partir de Ac/P6). 
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Tableau II {suite) 



Exemple 


Z 


R4 ou R5 


-N 


Point de fusion de ia b&se 


8 


\^ 

1 

H 


8-a 


-N^ %-CH2-CH2-OH 


241 a 244 *»C (a partir de chloro 
forrae/P6). 




9 


\^ 

1 

H 


8-CI 


\ / 


105 a 116 *>C (i partir de E/P6). 




10 


\^ 

1 

H 


8-Cl 


-N^ \-CH2CH8 
\ / 


162 k 163 oC (i partir de E/P6). 




11 


\/ 


2-Cl 


-NH-CH2-CH2-N(CH8)2 


S4& 6O0C partir de P6). 




12 




2-a 


-n:^ ^NH 


132 a 1340c partir de £/Pe). 




13 


\/ 


2-Cl 


" \ ^N-CH2-CHa-0H 






14 




2-Ci 


-N-CH2-CH2-N(CH3)2 
1 

CHs 


-w 




15 


\/ 


2-Cl 


CHs 


141 & 143 oC U partir de Ac/P6). 












1^0 a iOvf V,* ^a pamr ae Ac/re^, 






V 




""''n / 












\ / 


00 ^ 1A7 or* /jV nnrtiv ^Ia PM 




19 


\/ 


2-CH8 




147 i 148 oC (a partir de Ac/P6). 




20 


\/ 


2-Br 


%-CH3 


137 a 138 «»C (i partir de Ac/P6). 




21 


\^ 


2-F 


-N^ ^N-CHs 


80 i 84 (a partir de P6). 
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Exemple 


Z 


R4 ou Rs 


13 


Point de fusion de la base 


22 




2-OCH3 


-< > 


116 a 117 oC (a partir de E/P6), 




23 




2-OCH3 


-0 


174 k 175 oC (i partir de Ac/P6). 




24 






-^(^ ^N-CH2-CH2-OCH3 


-id) 




(a) Lc dichlorhydratc (a partir d*isopropanol/Hher] fond, avec decomposition, ti 192 "C. 

(b) Lc chlorbydrate fond entrc 194 ct 200 {& parlir de methanol/ither). 

(c) Le chlorbydrate fond eutre 19G ct 197 "C (a partir d'cthanol/^ther). 

(d) Lc dichlorhydrate fond cnlre 215 el 225 'C (a partir de m^thanol/ethcr). 



Preparation de comprimes : 

Pour la preparation de comprimes, on peut utili- 
ser les produils obtenus selon las exemples 1 a 24 
ainsi que les autres prodmts selon la formule II, 
leurs sels d'addition et leurs d^riv^s d'ammonium 
quaternaires. On peut les melanget, par exemple, 
avec du kctose et les granuler a I'aide d*eau, d'une 
solution a 0,5 % d*alginate de sodium ou d*une 
solution a 1 % de gelatine. Les granules sech6s 
peuvent etre mis sous forme de comprimes apres 
addition d'environ 5 % de talc, 5 % d'amidon 
de mais et 0,1 % de stearate de magnesium. 

De cette maniere, on obtient, par exemple, a 
partir du produit de Texemple 1, des comprimes 
qui presentent 0,170 g et qui ont la composition 
suivante : 

2 - Chloro - 11 - (4' - methyl) pip^razino- 

5 - dibenzo [b,f] [1,4] thiazepine 10 mg 

Lactose 144 mg 

Amidon de mais 8 mg 

Talc 8 mg 

Stearate de magnesium 0,2 mg 

Ces comprimes ont un effet neuroleptique et 
peuvent etre administr6s par voie buccale dans des 
conditions d'excitation psychotique. 

L'invention a pour objet : 
1. A titre de medicaments nouveaux : 
1° Les amidines de la serie des 5-dibenzo[b, e] 
[l,4].dia2epines et des 5-dibenzo[b, f] [1,4] thiaze- 
pines, substitu^s en position 2 ou 8, repondant a 
la formule : 



R2. 



9\yio 11^/' 



•\ /R4 



'J 



dans laqueile Z designe un atome de soufre, un 
groupement sulfoxyde ou un groupement amino 
ayant pour formule -(N-Ri)- dans laqueile Ri est, 
soit de I'hydrogene, soit un groupement alcoyle 
ou alkenyle avec 1 a 5 atomes de C; R2 et R3 sont 
identiques ou differents, designant de Thydrogene, 
des radicaux aryle ou aralkyle, qui peuvent compor- 
ter des substituants de la mSme nature que R4; 
des restes alkenyle ou alcoyle avec 1 a 5 atomes de C 
qui, le cas ech^ant, peuvent former en commun 
un noyau qui peut contenir comme autres atomes 
hetero du 0, S, ou N, le N portant, de son cole, 
de Thydrogene ou un radical alcoyle, hydroxy- 
alcoyle ou alcoxyalcoyle ; ou, finalement, des 
groupements amino ou aminoalcoyle qui peuvent 
etre alcoylfe; I'un des deux restes R4 et R5 designe 
de Thydrogene, Tautre un atome d'halogene, un 
radical hydroxy, un groupement trifluorom6thyle 
ou un radical alcoyle, alcoxy ou alcoylmercapto 
contenant 1 a 3 atomes de C; ainsi que les sels 
d'addition avec des acides et les derives d'ammonium 
quaternaires de ces bases; 

20 La 2-chloro-ll-(4'-m6thyl)pip6razino-5-diben- 
zo-[b,f] [1,4] thiazepine et ses sels d'addition avec 
des acides; 
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3^ La 2-fluoro-ll-(4'-methyl)piperazino-5-diben- 

zo-[b,f][l,4]thiazepine ct ses sels d'addition avec 

des acides. 

4° La 2-bromo-ll-(4'-methyi)pipera2ino-5-diben' 
zo[b,f][l,4]thia26pineetses sels d'addition avec des 
acides. 

5° La 2-methyl-ll-(4'-methyl)pip^razino-5-diben- 
zo-[b,f][l,4]thiazepine et ses sels d'addition avec des 
acides. 

6° Preparation ayant une action chimiothera- 
peutique, analgesique, antihistaminique, antialler- 
gique, sedative, adrenolytique ou neuroplegique, 
caracterisee en ce qu'eUe contient une amidine 
de la sdrie des 5-dibenzo[b,e][l,4]diazepines et des 
5-diben2o[b,f](l,4]thiaz6pines, substitu^s en posi- 
tion 2 ou 8, r^pondant a la formule : 

I 



dans laquelle Z designe un atome de soufre, un 
groupement sulfoxyde ou un groupement amino 
ayant pour formule -(N-Ri)- dans laquelle Ri 
est, soit de Thydrogene, soit un groupement alcoyle 
ou alk6nyle avec \ k S atomes de C; et R3 sont 
identiques ou differents, d6signant de Thydrogene, 
des radicaux aryle ou aralkyle, qui peuvent corn- 
porter des substituants de la meme nature que R4; 
des Testes alkenyle ou alcoyle avec 1 a 5 atomes de 
C qui, le cas 6ch6ant, peuvent former en commun 
un noyau qui peut contenir comme autres atomes 
hetero du 0, S, ou N, le N portant, de son cote, de 
I'hydrogene ou un radical alcoyle, hydroxyalcoyle 
ou alcoxyalcoyle ; ou, finalement, des groupements 
amino ou aminoalcoyle qui peuvent etre alcoyl6s; 
Tun des deux restes R4 et R5 designe de Thydrogene, 
Tautre un atome d'halogene, un radical hydroxy, 
un groupement trifluorom^thyle ou un radical 
alcoyle, alcoxy ou alcoylmercapto contenant 1 a 
3 atomes de C; ou un sel d'addition avec un acide 
ou un d6riv^ d'ammonium quaternaire d'une de 
ces bases- 

II. Precede pour la preparation d^amidines de 
la s6rie des 5-diben2o[b,e][l,4]diaz^pines et des 
5-diben2o[b,f][l,4]thiazepines, substitu^s en posi- 
tion 2 ou 8,. rdpondant k la formule : 




dans laquelle Z designe un atome de soufre, u 
groupement sulfoxyde ou un groupement amin 
ayant pour formule -(N-Ri)- dans laquelle B 
est, soit de I'hydrogene, soit un groupement alcoyi 
ou alkenyle avec 1 a 5 atomes de C; R2 et R3 soi 
identiques ou differents, designant de Thydrogen* 
des radicaux aryle ou aralkyle, qui peuvent con 
porter des substituants de la meme nature que R. 
des restes alkenyle ou alcoyle avec 1 a 5 atomes de 
qui, le cas echeant, peuvent former en commu 
un noyau qui peut contenir comme autres alomi 
h6t6ro du 0, S, ou N, le N portant, de son cot 
de I'hydrogene ou un radical alcoyle, hydrox' 
alcoyle ou alcoxyalcoyle; ou, finalement, des gro» 
pements amino ou aminoalcoyle qui peuvent 8t: 
alcoyles; Tun des deux restes R4 et R5 designe ( 
rhydrogene, Tautre un atome d'halogene, un radic 
hydroxy, un groupement trifluoromethyle ou t 
radical alcoyle, alcoxy ou alcoylmercapto contenai 
1 a 3 atomes de C; des sels d'addition avec d 
acides et des derives d'ammonium quatemair 
de ces bases, caracterise en ce qu'on soumet sc 
un derive d*uree repondant a la formule : 



r n 



dans laquelle R2, R3, R4, R5 et Z ont la meme sigi 
fication que plus haut, exceptd que Ri signif 
au lieu d'hydrogene, un groupement protecte 
dissociable, soit un derive d'ammonium quati 
naire d'un tel derive d'uree, a des conditio 
d^shydratantes, cela particulierement en metta 
a r^gir avec de I'oxychlorure de phosphore, ie c 
echeant en dissociant ult6rieuremcnt le groupemc 
protecteur Ri et/ou en proc^dant ult^rieuremf 
k la quaternisation, ou a I'oxydation d'un deri 
de la thiaz6pine, le produit elant obtenu sous 
forme d'une base libre ou sous la forme d'un : 
avec un acide approprie. 

III. Precede pour la fabrication de preparatio 
ayant une activite chimiotherapeutique, analgesiqi 
antihistaminique, antiallergique, sedative, adr6i 
lytique ou neuroplegique, caracterise en ce qu'u 
amidine de la serie des 5-diben2o[b,e](l,4]dia2epir 
et des 5-dibenzo[b,f][l,4]thiazepines, substitu6s 
position 2 ou 8, repondant a la formule : 





— 7 

dans iaquelie Z d^signe un atome de soufre, un 
groupement sulfoxyde ou un groupement amino 
ayant pour formule -(N-Ri)~ dans Iaquelie Ri 
est, soil de i'hydrogene, soit un groupement alcoyle 
ou alkenyle avec 1 a 5 atomes de C; R2 et R3 sont 
identiques ou differents, designant de Thydrogene, 
des radicaux aryle ou aralkyle, qui peuvent com- 
porler des substituants de la meme nature que R4; 
des restes alkenyle ou alcoyle avec 1 a 5 atomes de 
C qui, le cas echeant, peuvent former en commun 
un noyau qui peut contenir comme autres atomes 
hetero du 0, S, ou N, le N portant, de son cote, de 
I'hydrogene ou un radical alcoyle, hydroxyalcoyle 
ou alcoxyalcoyle; ou, finaiement, des groupements 
amino ou aminoalcoyle qui peuvent etre alcoyles; 
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Tun des deux restes R4 et R5 designe de Thydrogene, 
Tautre un atome d'halogene, un radical hydroxy, 
un groupement trifluoromethyle ou un radical 
alcoyle, alcoxy ou alcoylmercapto contenant 1 a 3 
atomes de C; ou Tun de ses sels d'addition avec 
acides ou de leurs derives d'ammonium qualer- 
naires, sont mis en forme acceptable en medecine, 
telles que solutions, comprimes ou suppositoires, 
au moyen des excipients iiquides ou solides usuels 
en pharmacie. 

IV. Utilisation des amidines de la s6rie des 
5-diben2o[b,e][l,4]diazepines et des 5-dibenzo[b,f] 
[l,4]thiazepines, substitues en position 2 ou 8, 
repondant a la formule: 



Rav /R3 

! 



dans Iaquelie Z designe un atome de soufre, un 
groupement sulfoxyde ou un groupement amino 
ayant pour formule -(N-Ri)- dans Iaquelie Ri 
est, soit de I'hydrogene, soit un groupement alcoyle 
ou alkenyle avec 1 a 5 atomes de C; R2 et R3 sont 
identiques ou differents, designant de Thydrogene, 
des radicaux aryle ou aralkyle, qui peuvent corn- 
porter des substituants de la meme nature que R4, 
des restes alkenyle ou alcoyle avec 1 a 5 atomes 
de C qui, le cas echeant, peuvent former en com- 
mun un noyau qui peut contenir comme autres 
atomes hetero du 0, S, ou N, le N portant, de son 
cote, de Thydrogene ou un radical alcoyle, hydroxy- 
alcoyle ou alcoxyalcoyle; ou, finaiement, des grou- 



pements amino ou aminoalcoyle qui peuvent etre 
alcoyles; Tun des deux restes R4 et R5 designe de 
I'hydrogene, I'autre un atome d'halogene, un radical 
hydroxy, un groupement trifluoro methyle ou un 
radical alcoyle, alcoxy ou alcoylmercapto contenant 
1 a 3 atomes de C; de leurs sels d'addition avec 
acides et de leurs d^riv^s d'ammonium quater- 
naires, comme agents chimiotherapeutiques, anal- 
gesiques, antihistaminiques, antiallergiques, seda- 
tives, adr^nolytiques ou neuropl6giques. 

Soci6t6 dile : Dr A. WANDER S. A. 
Par procuration : 

Plasseraud, Devant, Gutmann, Jacqueun, Lemoine 



Pour la vente des fascicules* s*adresser 8 I'Impriherie Nationale, 27, rue de la Convention, Paris US*). 



For information purposes only 

FRENCH REPUBLIC Ist ADDITION 

TO SPECIAL MEDICAMENT PATENT 

MINISTRY FOR INDUSTRY No. 1.402 M taken on 8/11/61 

P.V. No. 939.595 No. 51 CAM 

INDUSTRIAL PROPERTY International classification: A 61 Ic - C 07 d 

DEPARTMENT 

Amidines of the S-dibenzo [b, e] [1, 4] diazepine series. 



Company known as: DR. A. WANDER S.A. residing in 
Switzerland 

[stamp : 
Feb. 11, 1966] 



Applied for on June 21, 1963, at 3.30 pm, in Paris. 

Granted by order of April 6, 1964. 
(Official Bulletin of Industrial Property [B.S.M.], 

No. 19 of 1964) 
(2 patent applications filed in Switzerland on December 
5, 1962, under No. 14.252, and February 15, 1963, under 
No. 1.902, in the name of the Applicant) 

The main special medicament patent No. 1.402 M of 
August 11, 1961 relates to amidines of the series of 
5-dibenzo [b, e] [1 , 4] diazepines and 5-dibenzo [b, f ] [1,4]- 
thiazepines which are substituted with the basic group, 
corresponding to formula I : 




and also addition salts thereof with acids and 
quaternary ammonium derivatives thereof. In formula I, 
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Z denotes a sulfur atom, a sulfoxide (-SO-) group or an 
amino group that has the formula - (N-Ri) - in which Ri 
is, inter alia, either hydrogen or an alkyl or alkenyl 
group containing 1 to 5 carbon atoms. Ra and R3, which 
5 are identical or different, denote hydrogen, aryl or 
aralkyl radicals which can comprise substituents of the 
same nature as R4 ; alkenyl or alkyl residues containing 
1 to 5 carbon atoms which, where appropriate, can 
together form a ring which can contain, as other hetero 

10 atoms, 0, S or N, the N bearing, for its part, hydrogen 
or an alkyl, hydroxyalkyl or alkoxyalkyl radical; or, 
finally, amino or aminoalkyl groups which may be 
alkylated. R4 and R5 are identical or different and 
denote hydrogen, halogen atoms, hydroxyl radicals, 

15 alkyl, alkoxy or alkylmercapto radicals containing 1 to 
3 carbon atoms, or trif luoromethyl groups. The bases, 
the addition salts and the quaternary ammonium 
derivatives mentioned can be used as active substances 
in medicaments . 



Now, it has been discovered that the compounds 
according to formula I, substituted in the 2- or 8- 
position, or addition salts thereof with acids and 
quaternary ammonium derivatives thereof, exhibit 
25 particularly favorable pharmacological properties. 

Consequently, a subject of the present invention is 
amidines of the series of 5-dibenzo [b, e] [1 , 4] diazepines 
and 5-dibenzo [b, f] [1, 4] thiazepines, substituted in the 
30 2- or 8-position, which correspond to formula II: 



20 




in which Z, R2 and R3 have the meanings indicated above 
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and in which one of the two residues R4 and R5 is 
hydrogen, the other being a halogen atom, a hydroxyl 
radical, a trif luoromethyl group, or an alkyl, alkoxy 
or alkylmercapto radical containing 1 to 3 carbon 
5 atoms, and also addition salts with acids and 
quaternary ammonium derivatives of these bases. 



10 



In accordance with the method described in the main 
special medicament patent, these compounds are obtained 
by subjecting a urea derivative corresponding to 
formula III: 



Ra 




15 in which Z, R2, R3, R4 and R5 have the same meaning as in 
formula II, except that Ri cannot be hydrogen, to 
dehydrating conditions, for example to the action, for 
several hours, of dehydrating agents such as zinc 
dichloride, aluminum chloride, tin tetrachloride, 

20 phosphoric acid and others, where appropriate in the 
presence of an inert solvent that has a suitable 
boiling point, such as benzene, toluene, etc., but 
preferably by heating with phosphorus oxychloride . The 
products in which Ri is hydrogen are obtained by virtue 

25 of this process by starting from corresponding 
compounds containing, in the 5 -position, a dissociable 
protective group, for example an acyl radical, which is 
dissociated after the ring has been closed. The 
products in which Z signifies a sulfoxide group are 

3 0 obtained by oxidizing, in the known manner, a 
corresponding derivative of thiazepine. 

The bases according to formula II are yellow, they can 
be crystallized in many cases, or can otherwise be 
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distilled under a strong vacuum without decomposing. 

They possess, by virtue alone of the presence of the 

I 
I 

amidine group (-^N—C Nc^) disregarding the other 

basic nitrogen atoms that sometimes exist, a sufficient 
5 basicity to form, with inorganic and organic acids, for 
example hydrochloric acid, hydrobromic acid, sulfuric 
acid, nitric acid, phosphoric acid, acetic acid, oxalic 
acid, malonic acid, succinic acid, maleic acid, malic 
acid, tartaric acid, toluenesulf onic acid and other 
10 similar acids, addition salts that are stable in water, 
and the products can also be used in this form. 

To obtain the quaternary ammonium derivatives of the 
compounds according to formula II, either the compounds 

15 according to formula III which already contain 
quaternary nitrogen atoms can be used as a starting 
point, or the nitrogen atoms capable of being 
quaternized can be subsequently quaternized, after the 
formation of the bases II in the known manner, for 

20 example by treatment with 1 or 2 molar equivalents of a 
dialkyl sulfate, of an alkyl halide or of an alkyl 
• sulfonate. It is understood that the nitrogen atom in 
the Cii-position is only able to be quaternized after 
the ring has been closed. 

25 

The initial substances according to formula * III can be 
obtained by known methods, for example by reaction of 
o - aminodipheny lamine s or of o - aminodipheny 1 sul fides 
with potassium cyanate, phosgene or chlor [illegible] 
3 0 carbamate, with subsequent treatment with an amine 
having the formula R2-NH-R3. 

The bases, salts and quaternary ammonium derivatives 
obtained in the manner described are new compounds 
35 which can be used as active substances in medicaments 
or as intermediate products used in the preparation of 
such compounds. These products can in particular be 
taken into consideration as chemotherapeutic , 
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bactericidal, fungicidal and antiparasitic agents, and 
in addition as analgesics, antihistamines, antiallergic 
agents, sedatives, adrenolytics and neuroplegic agents. 
Some of them are suitable for the treatment of 
5 psychotic states. Administration is carried out 
especially in the form of powders, tablets, capsules, 
injectable solutions, and suppositories using the usual 
excipients . 

10 For example, 2-chloro-ll- (4 ' -methyl) piperazino- 5- 

dibenzo [b, f ] [1 , 4] thiazepine, obtained according to 
Example 1 hereinafter, shows, in the animal trial, the 
properties of a neuroleptic that has a strongly 
sedative action on motility, and also cataleptic 

15 effects and antagonistic effects with regard to 
apomorphine. The sedative action on motility was 
determined on batches of 10 animals, firstly, by 
recording the motor activity of the mice according to 
the method of Caviesel and Baillod (Pharm. Acta Helv. 

20 33, 469 [1958]), and, secondly, according to the rat 
"open-field" text according to the method of Janssen et 
al. (Psychopharmacology I, 389 [I960]). In the table 
hereinafter, the mean value calculated according to 
these data is compared with the corresponding values 

25 obtained with ]^nown neuroleptics. The table also 
indicates the comparative values of the acute toxicity 
in mice and also the cataleptic action. The latter was 
determined in rats, after having injected them sub- 
cutaneously with various amounts of substances.; at 

30 various intervals, the rats are talcen by the forelimbs, 
which are placed on a column 7 cm high: the amount of 
time that they remain in this situation is then 
measured. The figures indicated in Table I correspond 
to the amounts of substance which, during the eighty 

3 5 minutes after having been injected, produce, in 10 
animals, a mean period of immobility of thirty seconds. 



(See Table 1, below) 
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TABLE I 



Substance 


Toxicity 


Motor 


"open- 


Catalepsy 




LD 


activity 


field" 


ED 30 s 




50 mice 


ED 50% 


test 










ED 50% 






mg/kg 


mg/kg 


mg/kg 


mg/kg 




per OS 


per OS 


per OS 


B.C. 


2-Chloro-ll- (4 ' -methyl) - 


270 


0.6 


0 .33 


0 . 72 


piperazino- 5-dibenzo [b, f ] - 










[1,4] thiazepine 










Haloperidol 


125 


0,3 


3.4 


0.23 




120 


1.0 


> 5.0 


0.24 


Chlorpromazine 


135 


3 . 5 


4 . 9 


3 . 8 



Example I. - 12.4 g of 2- (4 " -methyl) piperazin 
5 [illegible] carbamido-4 ' -chlorodiphenyl sulfide is 
refluxed, for three hours, with 60 [illegible] of 
phosphorus oxychloride and 10 drops of dimethyl - 
formamide. Added to the dry residue which is obtained 
by concentrating the reaction mixture under vacuum are 

10 ice-cold water and concentrated ammonia solution. The 
solid substance which precipitates is taken up in 
ether. The ethereal solution is washed with water and, 
in order to separate the strongly basic fractions, it 
is completely depleted by means of dilute acetic acid. 

15 The acetic extract is clarified with charcoal and 
basified with concentrated ammonia solution. The pre- 
cipitated base is taken up in ether. The ethereal 
solution is washed with water, dried over sodium 
sulfate and condensed. After having clarified with 

20 alumina, and crystallized and recrystallized from 
ether/petroleum ether, 5.1 g (43% of the theoretical 
yield) of 2-chloro-ll- (4 ' -methyl) piperazino- 5 -dibenzo- 
[b, f] [1, 4] thiazepine are obtained in the form of pale 
yellow crystals having a melting point of 118 to 120 °C. 

25 

In a manner similar to that of Example 1, the products 
indicated in Table II hereinafter are obtained from 
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suitable starting materials. In this table, the corres- 
ponding residues in formula II are denoted by Z, R2, R3/ 
R4 and R5. In the last column of Table II, Ac denotes 
acetone, E denotes ether and Pe denotes petroleum 
5 ether. 



TABLE II 



Example 


Z 


R4 or R5 




Melting point 
of the base 


2 




8-CH3 




151 to 153°C 
(using Ac/Pe) 


-i 
>j 




8 -CF3 




- (a) 


4 


V 


8-Cl 




166 to 167°C 
(using Ac/Pe) 


5 


V 


8-OCH3 


^N-CH3 


116 to 118^C 
(using Ac/Pe) 


6 


\^ 

J 

CH« 


8-CF3 




184 to 185°C 
(using E/Pe) 


7 


\^ 

H 


8-Cl 




169 to 170°C 
(using Ac/Pe) 


8 


Y 

H 


8-Cl 


^N-CHa-CHft-OH 

\ / 


241 to 244^C 
(using 

chlorof orm/Pe) 


9 


\^ 

H 


8-Cl 




105 to 116°C 
(using E/Pe) 


10 


\^ 

U 


8-Cl 


-•ti^^ ^N-CHgCHa 


162 to 163°C 
(using E/Pe) 


11 




2-Cl 


-NH-CH2-CH2-N(CH8) 2 


54 to 60°C 
(using Pe) 


12 




2-Cl 




132 to 134°C 
(using E/Pe) 


13 




2-Cl 


-N^ ^N-CHa-CHg-OH 


-(b) 


14 




2-Cl 


-N-CH8-CH«-N(CHs)a 
I 

CHs 


- (c) 


15 




2-Cl 


CHa 


141 to 143°C 
(using Ac/Pe) 
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TABLE II (continued) 



16 


V 


2-Cl 




148 to 150^C 

(using Ac/Pe) 


17 


V 


2-Cl 


\ / 


153 to I540C 
(using E/Pe) 


18 




2-CH3 




99 to IO70C 
(using Pe) 


19 




2-CH3 




147 to 148<^C 
(using Ac/Pe) 


20 


V 


2-Br 


^N-CH» 


137 to 138^C 
(using Ac/Pe) 


21 




2-F 




80 to 840C 
(using Pe) 


22 




2-OCH3 




116 to 117^C 
(using E/Pe) 


23 


V 


2-OCH3 


\ / 


174 to 175<'C 
(using Ac/Pe) 


24 


V 


2-Cl 




-(d) 


(a) The dihydrochloride (using isopropanol/ether) melts, with 
decomposition, at 192°C 

(Jb) The hydrochloride melts between 194 and 200*»C (using 
methanol/ether ) . 

(c) The hydrochloride melts between 196 and 197 °C (using 
ethanol/ether ) . 

id) The dihydrochloride melts between 215 and 225°C (using* 
methanol/ether) . 



Preparation of tablets: 

For the preparation of tablets, the products obtained 
5 according to Examples 1 to 24, and also the other 
products according to formula II, addition salts 
thereof and quaternary ammonium derivatives thereof can 
be used. They can be mixed, for example, with lactose 
and can be granulated using water, a 0.5% solution of 
10 sodium alginate or a 1% solution of gelatin. The dried 
granules can be tableted after the addition of 
approximately 5% of talc, 5% of corn starch and 0 . 1% of 
magnesium stearate . 



In this manner, tablets of 0.170 g and which have the 
following composition can, for example, be obtained 
from the product of Example 1: 



2-Chloro-ll- (4 ' -methyl)piperazino-5-dibenzo- 10 mg 

[b,f] [1 , 4] thiazepine 

Lactose - 144 mg 

Corn starch 8 mg 

Talc « 8 mg 

Magnesium stearate - 0.2 mg 



These tablets have a neuroleptic effect and can be 
administered orally under conditions of psychotic 
excitation. 



SUMMARY 



The invention relates to: 
I. As new medicaments: 

1^ The amidines of the series of 5-dibenzo [b, e] [1,4]- 
diazepines and 5-dibenzo [b, f] [1, 4] thiazepines, substi- 
tuted in the 2- or 8-position, corresponding to the 
formula : 




in which Z denotes a sulfur atom, a sulfoxide group or 
an amino group having the formula - (N-Ri) - in which Ri 
is either hydrogen, or an alkyl or alkenyl group 
containing 1 to 5 carbon atoms; R2 and R3 are identical 
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10 



15 



20 



25 



or different, denoting hydrogen , aryl or aralkyl 
radicals, which can comprise substituents of the same 
nature as R4; alkenyl or alkyl residues containing 1 to 
5 carbon atoms, which, where appropriate, can together 
form a ring which can contain, as other hetero atoms, 
O, S or N, the N bearing, for its part, hydrogen or an 
alkyl, hydroxyalkyl or alkoxyalkyl radical; or, 
finally, amino or aminoalkyl groups which can be 
alkylated; one of the two residues R4 and R5 denotes 
hydrogen, the other denoting a halogen atom, a hydroxyl 
radical, a trif luoromethyl group, or an alkyl, alkoxy 
or alkylmercapto radical containing 1 to 3 carbon 
atoms; and also the addition salts with acids and the 
quaternary ammonium derivatives of these bases; 
2° 2-Chloro-ll- [4 ' -methyl) piperazino- 5 -dibenzo [b, f ] - 
[1, 4] thiazepine and addition salts thereof with acids; 
3° 2-Fluoro-ll- (4 * -methyl )piperazino- 5 -dibenzo [b, f ] - 
[1, 4] thiazepine and addition salts thereof with acids; 
4° 2-Bromo-ll- [4 ' -methyl )piperazino- 5 -dibenzo [b, f ] - 
[1, 4] thiazepine and addition salts thereof with acids; 
5° 2-Methyl-ll- [4 • -methyl) piperazino-5-dibenzo [b, f ] - 
[1 , 4] thiazepine and addition salts thereof with acids; 
6° Preparation having a chemotherapeutic, analgesic, 
antihistamine, antiallergic, sedative, adrenolytic or 
neuroplegic action, which contains an amidine of the 
series of 5-dibenzo [b, e] [1 , 4] diazepines and S-dibenzo- 
[b, f ] [1, 4] thiazepines, substituted in the 2- or 8- 
position, corresponding to the formula: 




in which Z denotes a sulfur atom, a sulfoxide group or 
an amino group having the formula - (N-Ri) ~ in which Ri 



-Il- 



ls either hydrogen, or an alkyl or alkenyl group 
containing 1 to 5 carbon atoms; R2 and R3 are Identical 
or different, denoting hydrogen, aryl or aralkyl 
radicals which can comprise substltuents of the same 
5 nature as R4; alkenyl or alkyl residues containing 1 to 
5 carbon atoms, which, where appropriate, can together 
form a ring which can contain, as other hetero atoms, 
O, S or N, the N bearing, for its part, hydrogen or an 
alkyl, hydroxyalkyl or alkoxyalkyl radical; or, 

10 finally, amino or aminoalkyl groups which can be 
alkylated; one of the two residues and R5 denotes 
hydrogen, the other denoting a halogen atom, a hydroxyl 
radical, a trlf luoromethyl group, or an alkyl, alkoxy 
or alkylmercapto radical containing 1 to 3 carbon 

15 atoms; or an addition salt with an acid or a quaternary 
ammonium derivative of one of these bases. 

II. Process for preparing amidines of the series of 
5-dlbenzo [b, e] [1 , 4] dlazeplnes and S-dibenzo [b, f ] [1,4]- 
20 thlazeplnes, substituted in the 2- or 8-posltlon, 
corresponding to the formula : 



25 in which Z denotes a sulfur atom, a sulfoxide group or 
an amino group having the formula - (N-Ri) - in which Ri 
is either hydrogen, or an alkyl or alkenyl group 
containing 1 to 5 carbon atoms; R2 and R3 are Identical 
or different, denoting hydrogen, aryl or aralkyl 

3 0 radicals which can comprise substltuents of the same 
nature as R4; alkenyl or alkyl residues containing 1 to 
5 carbon atoms, which, where appropriate, can together 
form a ring which can contain, as other hetero atoms. 
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S or N, the N bearing, for its part, hydrogen or an 
alkyl, hydroxyalkyl or alkoxyalkyl radical; or, 
finally, amino or aminoalkyl groups which can be 
alkylated; one of the two residues R4 and R5 denotes 
5 hydrogen, the other denoting a halogen atom, a hydroxyl 
radical, a trif luoromethyl group, or an alkyl, alkoxy 
or alkylmercapto radical containing 1 to 3 carbon 
atoms; addition salts with acids and quaternary 
ammonium derivatives of these bases, wherein either a 
10 urea derivative corresponding to the formula: 




in which R2 , R3 , R4/ R5 and Z have the same meaning as 
15 above, except that Ri signifies, instead of hydrogen, a 
dissociable protective group, or a quaternary ammonium 
derivative of such a urea derivative, is subjected to 
dehydrating conditions, particularly by reacting with 
phosphorus oxychloride, where appropriate by 
20 subsequently dissociating the protective group Ri and/or 
by subsequently carrying out the quaternization or the 
oxidation of a thiazepine derivative, the product being 
obtained in the form of a free base or in the form of a 
salt with an appropriate acid. 

25 

III. Process for the production of preparations having 
a chemotherapeutic , analgesic, antihistamine, anti- 
allergic, sedative, adrenolytic or neuroplegic 
activity, wherein an amidine of the series of 
30 5-dibenzo [b, e] [1 , 4] diazepines and 5-dibenzo [b, f ] [1,4]- 
thiazepines, substituted in the 2- or 8-position, 
corresponding to the formula: 
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RiK /Ra 



in which Z denotes a sulfur atom, a sulfoxide group or 
an amino group having the formula - (N-Ri) - in which Ri 
5 is either hydrogen, or an alkyl or alkenyl group 
containing 1 to 5 carbon atoms; R2 and R3 are identical 
or different, denoting hydrogen, aryl or aralkyl 
radicals which can comprise substituents of the same 
nature as R4 ; alkenyl or alkyl residues containing 1 to 

10 5 carbon atoms, which, where appropriate, can together 
form a ring which can contain, as other hetero atoms, 
O, S or N, the N bearing, for its part, hydrogen or an 
alkyl, hydroxyalkyl or alkoxyalkyl radical; or, 
finally, amino or aminoalkyl groups which can be 

15 alkylated; one of the two residues R4 and R5 denotes 
hydrogen, the other denoting a halogen atom, a hydroxyl 
radical, a trif luoromethyl group, or an alkyl, alkoxy 
or alkylmercapto radical containing 1 to 3 carbon 
atoms; or an addition salt thereof with acids, or a 

20 quaternary ammonium derivative thereof, is prepared in 
a form that is acceptable in medicine, such as 
solutions, tablets or suppositories, by means of the 
liquid or solid excipients that are usual in pharmacy. 



25 IV. Use of the amidines of the series of 5~dibenzo- 
[b,e] [1, 4] diazepines and 5-dibenzo [b, f ] [1,4]- 

thiazepines, substituted in the 2- or 8 -position, 
corresponding to the formula: 
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RiK /Rs 




in which Z denotes a sulfur atom, a sulfoxide group or 
an amino group having the formula - (N-Ri) - in which Ri 
5 is either hydrogen, or an alkyl or alkenyl group 
containing 1 to 5 carbon atoms; R2 and R3 are identical 
or different, denoting hydrogen, aryl or aralkyl 
radicals which can comprise substituents of the same 
nature as R4 ; alkenyl or alkyl residues containing 1 to 

10 5 carbon atoms, which, where appropriate, can together 
form a ring which can contain, as other hetero atoms, 
O, S or N, the N bearing, for its part, hydrogen or an 
alkyl, hydroxyalkyl or alkoxyalkyl radical; or, 
finally, amino or aminoalkyl groups which can be 

15 alkylated; one of the two residues R4 and R5 denotes 
hydrogen, the other denoting a halogen atom, a hydroxy 1 
radical, a trif luoromethyl group, or an alkyl, alkoxy 
or alkylmercapto radical containing 1 to 3 carbon 
atoms; of addition salts thereof with acids and of 

20 quaternary ammonium derivatives thereof, as chemo- 
therapeutic , analgesic , antihistamine , antiallergic , 
sedative, adrenolytic or neuroplegic agents. 
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